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[57] ABSTRACT 

A diange-speed control apparatus f<x a bicycle includes a 
fixing member for fixing the control apparatus to a bicycle 
frame, a winder member pivotablc to wind a change-speed 
control cable and urged in a cable unwinding directioa, a 
diangc- speed contK^ lever for pivoting the takeup element 
and a position bold medianism for holding the winder 
member in position at one of a plurality of speed positions. 
The ^iparatus ftuther includes a first release control unit far 
allowing the takeup element to pivot in the cable unwinding 
direction by an amount corresponding to one speed position, 
a second release control unit for allowing the takeup element 
to pivot in the cable unwinding direction to a predetennined 
one of the speed positions, and a release lever provided 
independently of the change-speed control lever for actuat- 
ing die second rdease control unit 

24 Claims, 11 Drawing Sheets 
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CHANGE-SPEED CONTROL APPARATUS control means operable to pivot said takaip dancnt, and 

FOR A BICYCLE operable also to actuate said position-bold release means. 

The position-hold release means includes a first release 
This ai^catioa is a continuation of ^jplication Scr. Na control means for allowing said winder member to pivot in 
08/170,900, filed Dec 21, 1993» now abandoned. 5 *c cable unwinding direction by an amount corresponding 

to one speed position, and a second release control means for 
BACKGROUND OF THE INVENTION allowing said winder member to pivot in the cable unwind- 

ing direction to a predetermined one of the speed positions. 

1. Held of the Invention ._ . ^ . .... 

^»wuu«u jjjg change-speed control q^xaratus havmg the above- 

The present invention relates to a change-speed control described construction allows the one-stroke, mulli-stcp 

^jparatus for controlling a bicyde deiailleur. In particular, shifting to the pcedetcnnincd speed position in a reliable and 

the present invention relates to a change-spe«l control easy manner by operation of the release lever and allows 

apparatus equiiped with a shift lever, a position retaining also the single-step shifting just like the conventional appa- 

mcchanism, and two se^xarate release control mechanisms nmises described hereinbefore. Further and other objects, 

that disengages the position retaining mechanism. features and effects of the invention wiU become more 

2. Descrq^tion of the Related Art qiparent from the following more detailed descr^on of the 
As a conventional art pertinent to the present invention, a embodiments of the invention with reference to the accomr 

change-speed control apparanis for a bicyde is disdosed in panying drawings. 

U.S. PaL No. 5,241,878. This apparatus indudes a takeop 

dcmcntfQrwindingadiange-speedcontrolcablc,aposition DESOUFnON OFTHE DRAWINGS 

retaining medianism for holding the lakcup dement in a ^ FIG. 1 is a p<Kpective view showing a rfiangc-spced 

positiooaladesuedo«ofaplurahtyofspecdpositions,and control apparatus according to the trcsS invention, 

a release lever for releasing the positic«i retaininir mccha- ttf^ ■ . • T • , . . , 

nism to unwind the confiraltable by an amounTcoSespond- ™' ^ is a front view showing only an mdicat*^ umt of 

ing to one gx««l position. TlKxe is also a diangc-^eed **^'L^"'!*^ ""^^^ ^ ™- ^ 

control apparatus which comprises an improvement over the 25 KG. 3 is a plane view of the apparatus of FIG. 1 in a 

above-described convention. This apparatus is cjqjaWe of hcHizontal section along line 3—3 in FIG. 1, induding an X 
selectively allowing the winder member to wind the cable by 

an amount corresponding either to one speed position or to FIG. 4 is a left front side view of the apparatus of FIG. 1 

a idurality of speed positions, depending on an operation i^ a vertical section along line 4 — 4 in FIG. 1, including the 

anxnmt of the rdease lever. 30 X axis, 

In the case of the first convention, fiie <q)eration amount FIG. 5 is a section view of the ^paratus of FIG. 1 taten 

of die release lever fixedly corresponds to one speed posi- along the X axis, 

tion. Then, if a speed shift over greater than two speed FIG. 6 shows a main mechanism of the apparatus with 

positions arc caUed fw, the lever needs to be operated for a un-cssential portions thereof bdng elimmated from the view 

number of times conesponding to the number of speed 35 for the purpose of darily, the mechanism bdng unda a 

positions between the initial position to the final position. condition where a change-speed control lever and a release 

For mstance, if a cydist stops the bicyde at the end of a lever are at respective home positions, 

'^^.f^i'l^i^T^ fl "^^^^ 7^. ^y^^" FIG. 7 shows the medianism of FIG. 6 under a ftirther 

^iS^ T toftelowejtspcedposi^^^ condition where the diange-spccd control lever is pivoted in 

occasion, the above-dcscnbcd mechamcal hmitation pre- ^ an *A' direction ^^"^ 
sents inconvenience to the cyclist, „^ « . 

T.. »u „ .1- J . . FIG- 8 shows the mechanism of FIG. 6 under a still further 

Id the case of the second convention, althouEh the aDoa- ,.,1 »v.^. _ j *v*. w uiii«* aauuiuiuiM 

ti,- «.«r^ *^ t. » uic aj^iw Condition wheTc the change-spccd Control IcvBT IS pivotcd m 

ratus allows the cyclist to change at once to a desired 3 'g* direction » *~ i" 

position which is more than two steps lower to the initial « v \^ ^ . ^™ , . 

position, the cydist will find it very difl&ailt to operate the , ^9: * ^^"^^ mediamsm of HG. 6 under a stiU fiuther 

release lever by an apprci3fiate amount needeSfor the condition where (he release lever is pivoted to a position Zl, 

change-over operation to the target speed position. shows the medianism of FIG. 6 under a still 

fur^cr condition where the rdease lever is pivoted to a 

SUMMARY OF THE INVENTION further position 22, 

A primary object of the present invention is to provide a 50 . ™; T positioning medumism and.dcmcnts 

dumrc-speii c^lappaStt^whidi allows the Relist to ZSlrt'i^;!!^ ^T*^ * "^"^ 

readily and rdiably effect a diange-speed operation ova """^ ^ inoperative, 

two or more speed chage positions in one siroke. Desirablly, ^ shows die position medianism and die surround- 

the qjparatus would aUow a facilitated change-over opoa- dements of FIG. U under a further condition where the 

tion to a preddermincd lower speed position, e.g. the lowest ^ rdease member is operative, and 

speed position for starting. A further object of the invention 13 is an e^^loded view showing essential conq)o- 

is to provide a diange-speed apparatus of the above type of the change-speed control apparatus of the invention. 

having one mechanism for allowing a single step dianee- ™ „^ ^ 

speed qpoftion and anotfier sq,arati medSSs^crall^. DETAILED DESCRIFnON OF THE 

ing one-stroke shifting to a predetermined lower speed PREFERRED EMBODIMENTS 

position. For fulfiDing the above-noted objects, a change- ® Preferred embodiments of a change-speed contix>l ^jpa- 

speed control apparaUis according to the present invention raUis for a bicycle according to flic present invention will 

comprises, a fixing member, a takeup element pivotable to now be described in details with reference to the acconqwr 

wind a change-q)eed control cable, the takeup element being nying drawings. As shown in FIG. 1, a change-speed control 

u^ed in a cable unwinding direction, a position hold mecha- apparatus of die invention inchides an appatams body hav- 

nism for holding said winder member in position at one of 65 ing a body cover 1 and an indkatcr unit 2. The a{:paralus 

a phirality of speed positions, a position-hold release means body is attadied to a handle bar B of a bicyde by means of 

for releasing said position hold mechanism, a change-speed an attaching or fixing member 3. The apparatus further 
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indudfis a change-speed control lever 4 and a release kvcr 14, the pawb 15, 16 are engaged with or disengaged frmn 

5 which are pivoiablc about a common axis X. In this the ratchet teeth 19a, m or tt»e stop portion 19c. And, 

ttttfoTcd embodiment, the i^araius is adapted to {ffovide pawl spring 17 urges the first poutionmg pawl 15 m mc 

seven diffaent speeds, with the indicator unit being adqrtcd engaging direction. The ratchet tooth 196 has a tooth height 
tfwreforalso. 5 grcatcrlhan that of the ratchet tooth 19fl and corresponds to 

This change-speed control apparatus is opaativety con- the fourth speed position in this embodiment Whereas, a 

nectcd via a Sn^specd conSolaihle 6 to an unillustrated plurality of the ratchet teeth l»o are provided m re^cjve 

bicycle dcraiEeur. In operation, as a first control portion 4a correspondence with the other speed positions thim the first 

of tht change-speed control lever 4 is pivoted in a first and fourth speed positions. Namely, the stop portion 19c 

direction A, an inna- cable 6a of the control cable 6 is puUcd corresponds to the first speed position. Thcii, as the first 
and wound into the apparatus. Conversely, when a second lo positioning pawl 15 comes into engagement wiUi one of &e 

control portion 4b of^Vsame control lever 4 is pivoted in ratchet teeth 19a 19b or wi^ the stop porUon 19c, the &st 

a second direction B or when the release lever 5 is pivoted positioning pawl 15 stops furtherrotation of the windff 

in this direction B. the inner cahic 6a is unwound from the member 9. That is to say, as the first positioning pawl 15 

• apparatus. The indicator unit 2 indicates, f<x the cyclist's stops rotation cf the winder member 9 in the unwinding 

visual confirmation, at which of the seven speed positions directioo against die urgjog forces of the rccum spring 10 or 

(he derailleur is presently located. The change-speed control of the dcrailleur, the position hold mechanism 18 is rendered 

apparatus will be described in ftnthcr details next As shown into its operative condition to hdd the takcup element 9 in 

in FIGS. 3 and 4, a base member 7 is disposed immediately position at one of the first through seventh speed positions, 

inside the body cover 1. This base member 7 is connected to Then, when the first positioning pawl 15 and the second 

the attaching member 3, so that the base member 7 is secured positioning pawl 16 are disengaged from the ratdi^ teeth 
to the handle bar H via the attaching member 3. The base 20 ^^^j^ ^9^, ^he stopper portion 19c, the takeup element 9 is 

member 7 fixedly supports a suf^xnt shaft 8 about which a released from the pawls 15, 16, so that the position hold 

takeup element 9 k pivotably mounted. The takcup element mechanism 18 is rendered into its inoperative releasing 

9 defines a cable insert hole and a cable winding groove so condition to allow the winder member 9 to be rotated in the 

as to connect and wind the inner cabde 60 of the change- cable unwinding direction by the urging farce of the return 
speed control cable 6. Accordingly, as the winder member 9 25 spring 10 and the urging force from the derailleur. On the 

is pivoted, (he inner cable 6a is wound about or unwound other hand, when the takeup element 9 is pivoted in the cable 

from this takeup element 9. Further, the takeup element 9 is winding direction, the pivoting movement of the winder 

biased in a cable-unwinding pivotal direction by means oS an member in this direction is allowed by the shqnng airange- 

unwinding spring 10. Consequently, by the urging foros of mcnt of the ratchet teeth 19a, 19b which is adapted to push 
the unwinding spring 10 and fay an urging fcrce transmitted ^ uptfacpositioning pawll5, 16 away from tiie teeth 19a, 196. 

through the cable 6 from the bicycle derailleur, the takeup Upon this pivotal movement of the takcup element, 

element 9 is pivoted for a cable unwinding operation. however, because of the urging force of the pawl spring 17 

Referring back to FIG. 1, the change-speed contrd lever effective on the first positioning pawl 15 for die engagement 

4 has an *L'-like configuration with the first control portion with Iht ratchet tecdi 19a, 196, this first positioning pawl 15 

4a and the second control portion 46 extending substantially again comes into engagement with one of the ratchet teeth 

normal to each other. In the instant embodiment, when the 19a, 196, whereby the position hold mechanism 18 becomes 

first control portion 4a of the control lever 4 is pivoted in tiie operative again. 

direction A which is a downward direction relative to the As illustrated in FIG. 7, when the change-speed control 

bicycle, a shift-up (Operation to a hi^cr speed position is lever 4 is pivoted from the home position Nl in the direction 

realized. Conversely, when the second amtrol pcation 46 of a by pressing the first control portion 4a, the feed pawl 13 
the same control lever 4 is pivoted in the further direction B, ^ becomes disengaged from a guide portion 28a of a guide 

a shiit-^own operation to a lower q>eed position is realized. member 28 shown in FIG. 13, and then the pawl 13 

A return spring 11 (see FIG. 3) is provided for urging the immediately comes into engagement with one of the ratchet 

control lever 4 to its home position denoted by a reference teeth 19a, 196by means of an urging force of a qxing 20 and 

markNl in FIG. 6. Ftirtbcr, through a pawl support shaft 12, moves under this engaged state in the pivoting direction of 
a feed pawl 13 is pivotably attached to the centred lever 4. 45 the change-speed control lever 4. As a result, the winder 

As this feed pawl 13 is pivoted about the support shaft 12, member 9 is pivoted in the winding direction while disen- 

the pawl 13 comes into or out of engagement vnAi a ratchet g^ng the first and the second positioning pawls 15, 16 from 

tooth 19a or 196 or a stop portion 19c fonned in an outer the ratchet toetti 19a, 196, respectively. With this, the 

periphciy of a positioning member 19 (see FIG. 13) which position retaining medianism 18 becomes inoperative to 
member is engaged with one axial end region of tiie takeup ^ allow further pivotal movement of the takci^ element 9 to 

element 9 to be unrotatable relative thereto. A pawl spring 20 the inner cable 6a. When the change-speed control 

is provided for biasing the feed pawl 13 for the enga^mcnt i^^^ 4 {5 piv<^ by a predetermined angle and the takeup 

with the ratchet tooth 19a or 196 or the stop portion 19c. element 9 has moved by a stroke corresponding to one 

As shown in FIG. 3, a fiirst positioning pawl or portion 15 higher speed step, the first positioning pawl 15 automatically 

and a second positioning pawl or portion 16 are provided to comes into engagement with any one of the ratchet teeth 

be pivotable about a common pawl support shaft 14 sup- 19a, 196 or the stopper portion 19c by the urging force of the 

ported to the base member 7. Then, these positioning pawls pawl spring 17, whereby the position hvid mechanism 18 is 

15. 16 and a pawl spring 17 affecting on tiie first positioning automatically returned to the operative state. Aoconlingly, 

pawl 15 together constitute a position hold mechanism 18 when the cyclist releases the operating force to the change- 

for the winder member 9. This position hold mechanism 18 speed control lever 4, the position hdd mechanism main- 
is operable to hold the takeup element 9 in position at one ^ tains the new speed position against the urging forces of the 

of the first through seventh speed positions against the return spring 10 and from die derailleur. Thcrcafta, with the 

urging force of the reniro spring 10 and from the derailleur release of the opouting force to the control lever 4, this 

and is operable also to release its position^old condition to control lever 4 is automatically returned to its home position 

allow the takei^ element 9 to cffccta cable winding or cable Nl by the urging force of the return spring 11. In this way, 
unwinding operation. 65 io the change>speed operation in the cable winding 

In short, as the first positioning pawl 15 and the second ' direction, tht first positioning 15 comes into engage- 
positioning pawl 16 arc pivoted about the pawl support shaft meat with the ratchet teeth 19a, 196 with each change in the 
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q>eed position. In addition, by pivodng the control leva 4 by FIG. 12 to press the ann portion 15a of the first positioning 

a greater amount, the winder member 9 may be pivoted to pawl 15, so that the fiist positiooing pawl 15 becomes 

effect a change speed operation by two spocd steps at one disengaged from the ratchet tooth 19o or 19b and &e taketip 

time. Thus, the q^atus allows the single step diange- elemciU 9 is slightly pivmcd in the unwinding direction by 

speed operation fay pivoting the change-speed oontrad lever 3 uiging forces of the rc&im spring 10 and the derailloir. 

4 in the direction Afor one operational stroke from the home ^ arcsult, whoi the first positioning pawl 15 is actuated for 

position Nl and allows also the double step change-speed engagement, this next engagement takes place with the 

cpcratioD by pivoting the control lever 4 in the same subsequent ratchet tooth I9a 19b disposed adjacent the 

direction for two operational strokes at one time. 190 or 196 with which the pawl 15 was 

T.,»j.T.t.tu. f».*K. 11 . , -A 4W previously engaged. Bntfatx, in the course of the above, as 

fo^^r^' 112^^ ^'^^ 10 mustratedinnG.12,thcsccondarmp<Htion22*ofthcfirst 

fOTM to the change-speed control lever 4, one terminal end release member 22 presses also the im portion 16a of the 

of the return spring U is ^p^ated by a !3iring receiver 21 second positioning pawl 16, so that the second positioning 

which m turn is suKxated by tiic siqjport shaft 8. Fuxtiier, the pawl 16 comes into engagement wife said ratciiet tooth 19fl 

guide member 28 is fixed in position as being supported by or 19b wUh which tfie first positioning pawl 15 was previ- 

the support shaft 8 and the pawl support shaft 14. ously engaged. 

A first release control mechanism 23 inchidcs a first . Tjat is to say, when the first positioning pawl 15 becomes 

release member 22 (see FIG. 13) pivotably attached to the disengaged from the ratchet tooth 19« or 19* to allow the 

support shaft 8 between tiie winder member 9 and the takeup dement 9 to pivot in tfic unwinding direction, the 

change-speed control lever 4, A second release control second positioning pawU6 comes into engagement with the 

mechanism 25 includes a second release member 24 (sec ratchet tooth 19a or 19& just disengaged from the first 

FIG. 13) pivotably attached to tfic suRxrt shaft 8 between 20 positioning pawl IS, thereby to restrict the angle of flic 

the takeup dement 9 and the change-speed control lever 4. pivotal movement of tiic winder member 9 f cr preventing 

■Diis second release control mechanism 25 is actuated by the excessive pivoting of tiiis winder member 9. Thercafta-, with 

control lever 4 and the rdeasc lever 5 to release the position release of tiie operating force to ttie second control portion 

retaining mechanism 18 thereby to allow an unwinding 46, the change-speed control lever 4 is returned to tiie home 

operation of tiie inner cable 60 by an operation of the second 25 position Nl by die urging force of the return spring 26 

control portion 46 or tiie release lever 5. Further, in case the effective on tiie control lever 4 tiirough flie first release 

diange-spccd operation is effected by flie second control member 22. Then, tiie first release member 22 is returned to 

portion 46, tiie speed is changed by one step witii each its home position to cause tiic second aim portion 226 to 

operation on ttiis second control portion 46. On tiic otiier release its pressing force onto tiie arm portions 16a, ISc. At 

hand, in case tiie change-speed operation is effected by tiic 30 this instant, altiiough tiie first positioning pawl 15 is urged 

release lever 5, tiie speed is changed to ttic fourth or first by tticpawl spring 17 to be pivoted toward tiic latdiet tooth 

speed position witfi one stroke operation of tiiis release lever 19o or 196, tfie leading end of tiic first positioning pawl 15 

5. Aa shown m HO. 1, tiie release lever 5 is disposed in tiie is located at a position just riding on tiie ratdiet tootii 19a or 

viomty of tiie second control portion 46 of tiie change-speed 196 and is not yet engaged with tiic next ratchet tootii 19a, 

oontrollever 4 for tiic sake of flie cydist's convenience. Yet, 196 or flie stopper portion 19c. Further, tiie second posi- 

tiiis adjacent arrangement of tiiese two levers is not abso- tioning pawl 16 is released from tiie pressing force from tiie 

lutely neoessaiy. second aim portion 226 corresponding thereto, sudi tiiat 

That is, tiie first release control mechanism 23 consists wifli flic pivotal movement of tfic ratchet tooth 19a, 196 in 
essentially of the first release member 22 and a return spring the unwinding direction ttie second positioning pawl 16 is 
26 affecting this first release member 22. The first release pushed out of tiic engagement tiicreto so as to allow the 
member 22 includes a first aim portion 22o contacting a base **** unwinding pivotal movement of the takeup element 9. 
end of the feed pawl 13 and a second arm portiop 226 which Accordingly, tiic position hold mechanism 18 is substan- 
affccts an arm portion 15a of the first positioning pawl 15 tially at its inoperative releasing state. Further, in this 
and an arm portion 16a of flie second positioning pawl 16. condition, even w^cn the change-speed control lever 4 is 
Ftinher, as shown in FIG. 6, a return spring 26 is provided returned to flie home position Nl, tiie feed pawl 13 is located 
for providing an urging force to automatically return die first 43 at a position riding on the leading end of tiie guide portion 
release inembcr 22 to its home position where the second 2Sa and away from the ratchet tooth 19tt. Thus, the takeup 
arm portion 226 is in abutment against a portion of the pawl element 9 is automatically pivoted in the unwinding direc- 
support shaft 14 to which ttie first positioning pawl 15 and tion by the urging farces of the return spring 10 and tiie 
the second positioning pawl 16 arc attached. Accordingly, dcrailleur, while pushing the second positioning pawl 16 out 
flie first release control mechanism 23 is actuataWe by 50 of engagement from tiie ratchet tooth 19a, 196. In tfie course 
operating the second oontrci portion 46 of tiie diangc-speed of this, the pawl spring 17 provides the urging forec for the 
control lever 4. Then, with this actuation of the fint release first positioning pawl 15 to automatically come into engage- 
control mechanism 23. tiie take^ element 9 is automatically ment witii tiie next ratchet tootii 19a, 196 adjacmt to the 
pivoted in tite unwinding direction to effect a one-step speed tootii 19a, 196 previously engaged witti tfic pawl 15. Thus, 
reduction from the previous position to flie new position. when the winder member 9 is pivoted for one speed step 

More particularly, as shown in FIG. 8, when tiie change- unwinding cperation, tiie first positioning pawl 15 stops the 
speed control leva 4 is pivoted in the direction B by ptrodeteimined ratdiet tooth 19a cr 196, thereby to auto- 
pressing its second control portion 46 in this direction, the maticalfy return the position hold media nism 18 to the 
feed pawl 13 is riding over the guide portion 28a and operative state to stop the unwindii^ pivotal movement of 
disengaged from the ratchet tooth 19a. Concurrently the winder member 9. This conqjletcs the change speed 
tfierewitti, the base portion of tiie feed pawl 13 comes into ^ operation to one step lower speed position, 
contact with the first arm portion 22a of the first release The second release member 24 includes an arm portion 
member 22, so fliat by tiie first release member 22 is pivoted 24a affecting the arm portion 15a of the first positioning 
in tiie same direction as tiie control lever 4 by the lever- pawl 15. Also, as shown in FIG. 8, the return qning 27 urges 
operating force trans m i t ted through the pawl support shaft this second rdease member 24 to cause this membo- 24 to 
12 and the feed pawl 13. With tfiis, tfie second arm portion 65 automatically return to the home position where the arm 
226 of the first release member 22 is moved from flie portion 24a comes into contact with the stopperportion 286 
position shown in FIG. 11 to flie fiirthcr position shown in of the guide member 28. Then, as tiie release lever 5 is 
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farmed by a portion of the second release member 24, when stopper portion 19c of the positioning member 19 comes 

the takeap element 9 is located at one of the fifth, sixth and into contact with the first positioning pawl 15 assuming the 

seventh speed positions, this second release member 24 is second posture, so that the positioa bold medianism 18 is 

actuatablc by operating the release lever S to a first r^ease automatically returned to its operative state to stop further 

positionZlof FIG. 9di5tantby apredctenninedang^einthe ^ unwinding pivotal movemoitof&etakBup clement 9. As the 

direction B from the home position N2. With this actuation stopper portion 19c is so fanned as to set the winder member 

of the second release member 24, the winder member 9 is 9 to the first speed position through the contact with the first 

automatically shifted firom the seventh, sixth or fifth speed positioning pawl 15, the winder member 9 is shifted firom 

position to the fourth speed position. On the other hand, previous fourth speed position to the first speed position, 

when die takeup dtmient 9 is loratcdat one of the fir^ m case the tateup element is currently located at either the 

through fourth speed positions, by (qwratmg the release 10 "^^ "TT ^ . 

lever 5 from the h^ ^tion N2 to dSer the first release "^^^d ipeed position or die sea>nd speed position, release 

positionZlartoasecoidreleascpositionZ2showninnG. lever S is pivoted from fte first rdcasc posibonZl to the 

9 distant from the first release posfeonZl in the direction B, second release pcwihon Z2. With this like the afoe- 

the second release member 24 is actuated this time to shift descnbed case, the first positioning pawl 15 assumes the first 

die takeup element to the first spc«l position. , , <» second posture to render the position hold mcchamsm 18 

More particularly, in case the takcup clement 9 is located i^to the inoperative releasing so tiiat me takeup 

at one oftfie fifth, sixth and scventti speed positions, as clement 9 is automatically pivoted m flic unwmchiig direc- 

shown in no. 9, if the release lever 5 is operated from the by the ur^g forces of the rrtmn spring 10 and the 

home position N2 to die abovendescribed first release posi- deraillcur. f^en, m association with die unwinding pivotal 

tion zCthc arm portion 2Aa of the secondrelcasc member movement of the wmdermcml^ 9 to unwmdttie inner rable 

24 presses Uie aim portion 15« of the first positioning pawl ^0 60 by the predetermined length, the stopper pomon 19c 

15, so that the first positioning pawl 15 assumes a first the posihomng member 19 comes mto contact widi the first 

postiire disengaged from the ratchet toodi 19a which com- positioning pawl 15 assuming either the first or second 

prises die toSh having die shorter height tfian die othtx Posture, such that the position retaining mechanism 18 is 

between die ratchet tecfli 19a, 19b, In this, while die aim automatically rettimed to die operative state and die wmdcr 

portion 24a of die second release member 24 does not 25 member 9 stops pivoting in the unwindmg direction to 

provide any pressing force against ±e armportion 16a of die assume die first speed position. In eidier case, by releasing 

sccondpositioning pawl 16, this second positioning pawl 16 the operating force to the release In^cx 5 after die takaip 

becomes pushed away by die ratchet toodi 19c or 19fr when clement 9 has assumed die fourth or first speed position, the 

diis ratchet tooth 19a or 19fc is pivoted in die unwinding releaselever 5 is automaticaUy returned to die home position 

direction, so diat die winder membCT 9 is aUowed to pivot in 30 Inddcntafly, one terminal ends of die return sprmgs 26, 

die unwinding direction to render die position hold mecha- 27 arc supported to die spring receiver 29 which is supported 

nism 18 into die inoperative releasing state. Rmher, in die to die support shaft 18, so diat die return spnng 26 urges die 

course of diis, since die diange-specd control lever 4 is first ndease member 22 while die return spring 27 urges die 

located at die home position Nl and die feed pawl 13 is second release member 24. 

riding on the guide portion 28a to be disengaged from the As shown in FIGS. 4 and 5, the indicator unit 2 includes 

ratchet toodi ISte, the winder member 9 is automatically a pointer member 30 di^sed inside the body cover 1 and 

pivoted in die unwinding direction by the urging farces of a display member 31 formed of a transparent material and 

die return spring 10 and die deraillcur. Then, in association attadied on flic upper face of the body cover 1. The pointer 

with this unwinding pivotal movement of the takeup element member 30 is rotatably attached to the base member 7 and 

9 to unwind the inner cable 6a by a predetermined length, is operatively connected with the takeup clement 9 through 

the ratchet tooth 19b whidi has the longer height than die ^ meshing between a gear portion 30a of die pointer member 

other between the teeth 19a, 19b comes into contact widi the 30 and a toothed portion 9o of the takeup clement 9. Further, 

first positioning pawl 15 assuming the first posture, so that as shown in FIG. 2, on the upper face of the pointer member 

die position hold mechanism 18 is automatically returned to 30, dicre is jffovided a pointer needle 30a, and dw display 

its operative state to stop further unwinding pivotal move- member 31 has index number marks 31a ... to indicate die 

mcnt of flic winder member 9. As flic higher ratchet toodi 43 first through seventh speed positions. 

19b is so formed as to set the takeup clement 9 to die fourth Id operation, with a change-speed operation, the pivotal 

speed position through die contact widi die first positioning movement of die takeup element 9 associated tfaerewidi 

pawl 15, the takeup element 9 is shifted firam the previous causes a pivotal movement of the pointer member 30 to 

seventh or sixfli speed position to the fifth or fourth speed indicate one of the index number marks 31a. Aoccrdingty, 

position. so by checking die number mark indicated by die pointer 

In case the takeup eloncnt 9 is cunendy located at the needle 30a, the cyclist can learn the present speed position, 

fourth speed position, as illustrated in FIG. 10, if the release Hie. above-described indicator unit 2 is not essential and 

lever 5 is operated from the home position N2 to the second the invention may be embodied without diis indicator unit 2. 

release position 72. the aim portion 24a of the second /r*«*,— c™k«^j 

release member 24 presses die arm portion ISa of die first Embodiments) 
positioning pawl 15, so that die first positioning pawl 15 The control portion for qperating die change-speed con- 
assumes a second posture disengaged from the higher trol lever 4 in the cable unwinding direction may be formed 
ratchet tooth 19fr. In this, although the armportion 24a of the as an independent member provided separately from die 
second release member 24 does not provide any pressing control lever 4 and associated wifli this control lever 4 
foree against the arm portion 16a of the second positioning through a connecting mechanism. Also, die release lever 5 
pawl 16. this second positioning pawl 16 becomes pushed *° may be foimed as an independent lever member provided 
away by die ratchet toodi 19^ or 19fr when fliis ratchet toodi separately frY>m die second release member 24 and assod- 
19a or 192> is pivoted in die unwinding direction, so that die ated widi diis release member 24 flirough a connecting 
takeup element 9 is allowed to pivot in the unwinding mechanisnL Accordingly, flie second control portion 4b is 
direction to render die position hold mechanism 18 into die referred herein as a first unwinding lever 4d, die release 
inoperative releasing state. Then, in association with dils 65 lever 5 is referred herein as a second unwinding lever 5, and 
unwinding pivotal movement cf the takeup element 9 to further die second release member 24 is referred to as a 
unwind die inner cable 6a by the predetermined lengfli, die second unwinding medianism 24. 
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B is conceivable to adapt a single release lever to be a change-speed control lever operated by a rider, and a 
operable both in a first direction and in a second direction release lever, separate from said chanec-mced can- 
different from the first di«<^on aad alsoto qpjxativcly ^ jcvcr, and operated by a rider ind«cndentty 
connect this release lever with both the first and second rh-T,»^^L^ i™. 
imwindingmcdianisms, so that the first unwinding mecha- , . said diange-spccd control lever; and 
Qism may be cxpcated by an (qxiation of the release lever in position-hold release means inchiding: 
the first dircctioo M^iile the second unwinding mechanism & release control means, actuated by said change- 
may be operated by an operation of the lever in the second speed control lever, for allowiiig said tafccup element 
direction. In this way, it is conceivable to ad^ the single to pivot in the cable unwinding direction by an 
release lever to operate both the first and second unwinding amount corresponding to one speed position in 
. 10 response to one stroke of the change-speed control 

The pr««it invemion may be embodied as achangcx ^„ ^nd for allowing said takeup dci^to pivot 

M^^S^^&r t ^ unSng dir^ by an anEunt 

faregoing embodiment adapted for the seven speed position coircspoDdmg to a number of speed positions when 

arrangcnKnt Farther, ttic hi^est speed position may cor- ^ change-speed control lever is actuated a number 

respond to the position where the cable is wound by a °^ strokes, and 

maximum length while corresponding the lowest speed a second rdcase control means, actuated by said release 

position to the position where the unwinding length of the lever, for allowing said takeup clement to pivot in the 

cable is m axi mu m. The reverse arrangement is also possible cable unwinding direction to a [redetermined one of 

where the lowest speed position corresponds to the position said speed positions. 

v^KTC the winding length of the cable is maximum while fte 20 2. A change-speed control apparatus according to daim 1, 

highest speed position cooesponds to the position where the wherein said diangc-spced control lever causes said takeup ' 

unwinding length of the cable is maximum. Moreover, the dement to wind the change-qiccd contioi cable by pivoting 

jrcdetennined speed position to which the takeaip dement is in a first direction while said change-speed control lever 

pivoted in the unwinding direction by operation of die actoatcs said first rdeasc cootrol means by pivoting in a 
second rdeasc mechanism may be conveniently determined, 25 second direction opposite said first direction, 

depending on the desired object of the second rdease 3. A change-speed control apparams according to daiml 

mechanism or on the specific requirement of the dcraillcur wherein said change-speed control lever is urged to a home 

to be used in combination with the change-speed control position and is returned to said home position after actua- 

q^jaratus. For instance, if the second rdease mechanism is tion. 

used for shiffing the dcnuileur to the starting spe^ 30 change-speed control apparatos of claim 3, 

and the fourth speed position of this deraillear corresponds wherein said change-speed control lever is urged to fee 

to the starting speed positi<»i, then, the predetermined posi- hommc position by a spring. 

tion to which the winder member is shifted by flic second 5. A change-speed control apparams acc(»ding to daim 1, 

rdease mechanism will carespond to the fourth speed whctrin said release lever is urged to a home position and is 

position. Similarly, if the third position of flic dcrailleur returned to said home position after actuation. 

corr«ponds to the starting speed position, the predetermined 6. TTie change-speed control apparatus of claim 5 

posmon will cone^Kt to the tfiird speed position. Any wherein said rdease lever is urged to the home position by 

odier speed position may be designated as the predetermined a spring. 

position, or a plurality of speed positions may be designated 7. A change-speed control apparams according to daim 1 

as the prcdctmnined positions. furfeer comprising: 

Accordingly, the first speed position is referred herein as « a ratchet tooth which rotates in unison with said takeup 

a maximum unwinding position, the seventh speed position dement 

t^r^.M.f^f'^^^^^fS'^^^ ^i'^'' «• A speed control apparatos according to daim 7, 

^^^^ ^ '^"''^ *° ^ dOnge-speed o^ means flnth^ indudes a 

predeteimmed speed posmon. ,^tdid pawl, operated by said change speed control levex 

The mvention may be embodied in other q>ecific forms « which engages said ratchet toofli. 

wifeoirtdjartingfomi fee spirit or essential 9. A diange-speed control appaiatos according to daim 8, 

thereof. Tlie present embodiments are fecrefore to be con- wherein said ratdict pawl of the diangc-speed rontrol leva 

sidered m all respects as iUustrative and not restrictive, the unit pivots about a second pivot axis extending substantially 

sc(^ of fee invention bang indicated by the appended parafld wife said first pivot axis and is urged for cngagcmcii 

claims rathff than by fee faregoing description and an 30 wife said ratchet tooth. 

changes whidi become within the meaning and range a£ 10. A change-speed contrd apparatos aoocading to daim 

""^E^S*! • ^ therefore intended to be 7, wherdn said ratchet too* indudes a plurality of tecfe 

emtoaced ™ercin. corresponding to said phirality of speed positions, 

wnat u ciauned is: n ^ change-speed control apparatus according to claim 

1. A change-speed control apparatos for a bicyde com- 7, whcrdn said position hoid mcdianism indudes a first 

P'^^SI positioning portion and a second positioning portion, each 

a fixing member, said positioning portion includes, at one terminal end 

a takeup element whidi pivots around a first axis to wind thereof, a ratchet pawl which engages wife said ratchet 

a change-speed control cable, the takeup element being toc^ 

urged in a cable unwinding direction; ^ 12. A diange-speed oontrol qiparatus according to daim 

a position hold mechanism for holding said takeup de- wherein said first and second positioning portions pivots 

ment in position at one of a pluraUty of speed positions a»wj«afeird pivot axis extending substantiaUy paraUd wife 

a posilion-hdd release means f^a rdcasmg said position 11 * Ju— — ^ ^ . . . 

hold mcdiankm- *~»*«vu 13. A change-speed contrd ^paratos according to daim 

mccnanism, , . . . 11, wherein said first and second positioning portions each 

a diange.q)eed control means for pivoting said takeup 65 indudes an arm potion contacting said first release means, 

dement and for actuating said position-hold release 14. A change-speed control (qiparatos according to daim 

means, said change-speed control means indnding: 13, wherein said first rdeasc contrd means comes into 
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contact with said aim poition of the first positioniiig poition 
to pivot said first positioning pattion in a direction v^erc 
said ratchet pawl of the first positioning portion moves away 
&om said xatdiet tootb. 

15. A cfaangc-spccd control ^aratus according to daim 
13, wfaenin said first release control means comes into 
contact with said arm poitioD of the second positioning 
portion to pivot said second positioning portion in a direc- 
tion where said ratchet pawl of the second positioning 
portion moves closer to said ratchet tooth. 

16. A change-speed control apparatus according to claim 
13, wherein said second release control means comes, into 
contact with said ann portion of the first positioning portion 
to pivot said first positioning portion in a direction where 
said ratchet pawl of the first positioning poition moves away 
from said ratchet tooth. 

17. A change-speed control apparatus according to claim 
1, v^ltcrcin said second release control means further allows 
said talceup clement to pivot to a first predetermined one of 
said plurality of speed positions and a second one of said 
plurality of said predetermined speed positions. 

IS. A change-speed control apparatus according to claim 
17, further con^sising a ratchet having a plundity of teeth 
each cosiesponthng to one of said speed positions, wherein 
said teeth conespoading to said first and second predeter- 
mined speed positions have a greater height than the remaii»* 25 
ing teeth. 

19. The change-speed control apparatus of claim 1, 
wherein said second release control means allows said 
talceup element to pivot in the cable unwinding direction by 
at least two speed positions. 

20. The change-speed control apparatus of claim 1, 
wherein said second release control means allows said 
takeup element to pdvot in ttie caUe unwinding direction by 
at least three speed positions. 

21. The cfaange-q)eed control ^iparatus of claim 1, 
wherein the takeup element has at least four speed positions. 

22. The change-speed control a^xaratus according to 
claim 2, wherein said change-speed control means consists 
essentially of said change-speed control lever and said 
release lever, 

23. A change-speed control ^iparatus for a bicycle com- 40 
prising: 

a fixing member; 

a takeup element which pivots about a first pivot axis to 
wind a change-speed control caUe, the takeup element 
being urged in a cable unwinding direction; a change- 
speed control lever unit for pivoting said takeup 
element, said lever unit including a change-speed coiw 
trol lever urged to a home position thereof, said change- 
speed control lever being returned to said home posi- 
tion ^x>n oonq>letion of eadi chajige-q)eed <q)eration; 

a position hold mechanism for holding said takeup ele- 
ment in position at one oi a plurality of speed positions; 
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a first release control means -for allowing said takeup 
element to pivot in the cable unwinding directioo by an 
' amount oozresponding to said one of said plurality of 
positions in response to one stroke of the change-speed 
control lever and for allowing said (akeup element to 
pivot in the cable unwinding direction by an amount 
corresponding to a number of q>eed positions when 
said diange-specd control lever is actuated a nmhber of 
strokes; and a second release control means for allow- 
ing said takeup element to pivot in the cable unwinding 
direction to a predeteimined one of said plurality of 
speed positions; and a release lever {ntndded indepen- 
dently of said change-speed control leva for actuating 
said second release contnd means. 

24. A change-speed control ^aratus for a bicycle com- 
prising: 

a fixing member, 

a takeup element which pivots around a first axis to wind 
a change-speed control cable, the takeup element being 
urged in a cable unwinding direction; 
a position hold mechanism for holding said takeup de- 
ment in position at one of a plurality of speed positions; 
a position-bold release means for releasing said position 

hold medianism; 
a change-speed control means for pivoting said takeup 
element and for actuating said position-hold release 
means* said cfaange-q>eed control means including: 
a change-speed control lever operated by a rider, and 
a release lever, sqiarate from said change-speed control 
lever, and operated independently from said diange- 
spced control lever, and 
said position-hold release means including: 
a first release control means, actuated by said change- 
speed control lever, for allowing said takeup element 
to pivot in the cable unwinding direction by an 
amount coirespcmding to one speed position in 
response to one stroke of the diange-speed control 
lever and for allowing said takeup dement to pivot 
in the cable unwinding direction by an amount 
CQnesponding to a number of speed positions when 
said diangc-speed control lever is actuated a number 
of strokes and 
a second rdease contnd means, aerated by one stroke 
of said release lever, for allowing said takeup de- 
ment to pivot in the cable unwinding direction to a 
predetermined one of said speed positions, wherein 
die takeup element pivots a distance ooirespondlng 
to at least three speed positions. 
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